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Section 1: Introduction

The purpose of this technical report is to summarize the development, administration, and
results of the Spring 2019 pilot of the newly developed performance tasks for the Nebraska
Student-Centered Assessment System (NSCAS) Summative Science assessments in Grades 5
and 8. The pilot assessment was designed by the Nebraska Department of Education (NDE)
with support from its vendor NWEA® to measure three-dimensional science learning,
incorporating elements of Disciplinary Core Ideas (DCIs), Science and Engineering Practices
(SEPs), and Crosscutting Concepts (CCCs) from the Nebraska College and Career Ready
Standards for Science (NCCRS-S; NDE, 2017). The purpose of the pilot was to gain feedback
from Nebraska students on the newly developed tasks for use on the new science assessment
that will be aligned to the NCCRS-S.

1.1. Pilot Overview

The Spring 2019 pilot tests were comprised of tasks and associated prompts written and
reviewed by Nebraska educators in collaboration with NDE. The pilot was administered from
March 41 15, 2019, in Grades 5 and 8 to glean meaningful information directly from students to
inform NDE and NWEA on test development for Summer 2019. It was also intended to expose
the new science tasks and associated prompts to Nebraska districts to prepare them for future
administrations and to give them the opportunity to provide feedback on the prompt types. A

smal | number of districts also participated in co
feedback about the tasks and prompts. The pil ot was not intended to
orskills,andstude nt s scores were not reported, although s

provided to the NDE. Student responses will be analyzed by NDE and NWEA psychometricians
and content specialists, and their feedback will be applied toward the development of the new
NSCAS Science assessments.

1.2. Background and Rationale

The new NSCAS Science assessments in Grades 5 and 8 are intended to encompass new
content standards and technologies. The development of these assessments began with the
adoption of the NCCRS-S by the Nebraska State Board of Education on September 8, 2017.
Informed by growing research in cognitive science and developmental psychology, these
standards were guided by A Framework for Ki 12 Science Education (National Research
Council, 2012) and are designed to reflect more recent research and thinking in science
education. More specifically, they are more rigorous to better prepare students with the science
knowledge, skills, and habits of mind to be ready for college, career, and civic responsibilities.
This includes use of phenomena and three-dimensional thinking.

WhileNe b r a s k a 6ssiencelassessmeit only uses standalone multiple-choice items, the
new assessment design is based around performance tasks, which are phenomena-based
scenarios with multiple prompts and commands leading the student into more complex thinking
and a focus on doing science rather than knowing discrete science facts. The new assessment
will use a variety of technology-enhanced prompt types to allow students to more fully show
their thinking. The large change from the current assessment to the new NSCAS Science
assessment resulted in this pilot project to allow NDE and NWEA to better design appropriate
tasks and prompts.
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1.3. Development Timeline

Table 1.1 presents the development timeline for the new NSCAS Science assessment.
Following the Spring 2019 pilot, the next step is a full-scale field test in Spring 2020 to provide
more accurate psychometric information to adjust the design and item bank as needed before
the operational launch in Spring 2021. The tasks that survive the Spring 2020 field test will
become operational in Spring 2021, so the data obtained from the Spring 2019 pilot and
cognitive labs is important to inform how those tasks are developed in Summer 2019.

Table 1.1. Development Timeline

Event

Date(s)

Adoption of NCCRS-S

Visioning meeting led by Achieve

Task force

Science Assessment Conference

Test Development Workshop

Task Review Committee

Administration training

Cognitive lab training

Pilot test window

Cognitive labs

Science ALD Workshop

Science Phenomenon Development Meeting
Science Assessment Development Meeting
Full-scale field test

Operational launch

September 8, 2017
November 2017
January 2018

April 107 11, 2018
July 177 20, 2018
September 117 12, 2018
February 25, 2019
February 25, 2019
March 4i 15, 2019
March 4i 15, 2019
May 1i 2, 2019
June 171 21, 2019
July 8i 12, 2019
Spring 2020
Spring 2021
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Section 2: Test Design and Development

2.1. Pilot Test Design

Each grade had two test forms, and each form consisted of two tasks that had between five and
eight prompts, as shown in Table 2.1. Some prompts were multi-part (i.e., required more than
one response). The new NSCAS Science assessment was designed around three-dimensional
science learning, which includes tasks that require students to understand and use the three
elements of DCIs, SEPs, and CCCs. The tasks and their associated prompts were linked to a
common phenomenon that guided students through a complex cognitive process to engage with
and use science. The prompts were gquestions or exercises to elicit responses that show the
studentsdunderstanding of the DCIs, SEPs, and CCCs. The pilot assessment was intentionally
short to reduce the time students spent away from the classroom and to limit the pilot
development effort to ensure the quality and effectiveness of the tasks and prompts presented
to the pilot sample.

Table 2.1. Pilot Test Design

Grade Form Task #Prompts
T1: Lake Bubbles

T2: Plant Problems
T1: Something Smells
T2: TV Trouble

T1: Fossil Discovery
T2: Sculpture Setup
T1: Pirate Bay

T2: Sculpture Setup

Form A

Form B

Form A

Form B

O O O o1 O

2.2. Task Development

A group of Nebraska teachers were recruited by NDE and brought together from July 177 20,
2018, to develop tasks and prompts for the 2019 pilot test. A total of 24 teachers patrticipated.
The writers developed five tasks per grade (10 tasks total) with between five and eight prompts
per task. As shown in Table 2.1, eight of those tasks were included on the test forms (two tasks
per form, four per grade). The other two tasks were provided as practice tasks per the NDE prior
to the pilot administration and were therefore not included on the pilot forms.

The writers were guided in the vision of the new NSCAS Science assessment and began the
development process by identifying a phenomenon that met N DdEtéris (e.g., it is
observable, accessible, engaging, and explainable using grade-level appropriate science core
ideas). Writers then thought about the steps needed for students to make sense of the
phenomenon and identified SEPs and CCCs students would use in the sense-making process.
At the end of the meeting, participants completed an evaluation survey. Appendix A presents
the task development evaluation questions and results.

A task was built by introducing the phenomenon in a scenario that was bimodal (e.g., it had text
and graphics) followed by prompts that were minimally two-dimensional. When additional
information was needed, it was presented with another mini-scenario. Each task had at least
one three-dimensional prompt. Some tasks culminated in an open-ended, evidence-based
writing prompt. For the pilot, each test form contained one of these open-ended prompts. Figure
2.1 describes a sample task model and layout.
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Figure 2.1. Sample Task Model

Sample Performance =)
Task Map B

TASK BUNDLE

)

The newly developed tasks and prompts were further refined by a task review committee that
met from September 117 12, 2018. The committee consisted of NDE staff, NWEA staff, and a
group of 15 educators recruited by NDE who were not involved in writing the tasks. The tasks
and prompts were reviewed for content and bias concerns. NDE determined which tasks would
be placed on each form. NWEA then built the forms in the Qualtrics platform for the pilot. At the
end of the review, participants completed an evaluation survey. Appendix B presents the task
review evaluation questions and results.

2.3. Prompt Types
Table 2.2 describes the prompt types included on the Spring 2019 pilot assessments.

Table 2.2. Prompt Types Included in the Pilot

Prompt Type Description

Multiple-Choice | Students select one response from multiple options.

Choice Multiple (Multiselect) | Students select two or more responses from multiple options.

Students respond to either fill-in-the-blank type items or open-ended

Text Entry prompts. Only 1 open-ended prompt was included in each form.

Students drag and drop items into groups. Within each group,

Drag-and-Drop students can rank items by dragging and dropping them into place.

Students are presented with an image or text that has predefined

Hot Text .
regions to choose from.
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Section 3: Pilot Administration

The 2019 NSCAS Science pilot administration took place from March 41 15, 2019. Appendix C
presents the pilot administration manual that includes all procedures and a proctor script. The
tests were administered through Qualtrics, an online survey tool. The Qualtrics platform allowed
the pilot to be administered to a larger number of students compared to a paper-pencil test,
thereby improving the quality of the data. Participation was optional and at the discretion of each
district. Each test form consisted of two tasks with associated prompts, along with a set of
student feedback questions after each task. Students could rate their interest and the difficulty
of the task and how well they understood each prompt. The pilot assessment was untimed and
designed to provide students with as much time as needed to complete, although it was
estimated that students would take no more than 45 minutes to complete each form. The test
was to be taken in one sitting. Approximately 10,000 students participated in the pilot.

3.1. Cognitive Labs

As part of the pilot administration, a small number of districts selected by the NDE participated
in cognitive labs to collect more detailed information about the science tasks. The cognitive lab
forms were also administered online via Qualtrics. Grade 5 students who participated in the
cognitive lab received Form B, and Grade 8 students took Form A. These separate cognitive lab
forms had specific questions to allow proctors to record deeper insight into student responses in
a one-on-one setting. Appendix D presents the notification letter sent to parents and guardians
that explained the purpose of the cognitive labs and asked for their consent to have their
student participate. Appendix E presents the cognitive lab protocol that guided educators
through the process.

Nine students participated in the Grade 5 cognitive lab, and six participated in Grade 8. An
educator interacted with each student as they worked through the two science tasks and
associated prompts. Students said what they were thinking out loud when reading the tasks and
responding to the prompts and gave their perspective, including how easy or difficult the tasks
and prompts were and why. Proctors asked the students to think aloud as they responded,
guided students through the process, and documented their responses. The cognitive lab took
no longer than 1.5 hours for most students.

3.2. Administration Training

Two virtual trainings were conducted on February 25, 2019. One was meant for all participating
districts, and a second training was specifically designed for districts participating in the
cognitive lab. NDE sent an email to all districts with the link to join the virtual training. NDE then
sent a separate email to those selected for the cognitive lab to inform them of the training and
the link to join the training session. Appendix F presents the pilot administration training
presentation, and Appendix G presents the cognitive lab training presentation. Meeting
materials included a copy of the presentation and the test administration manual, as well as a
recording of the training provided as a follow-up material.

3.3. Practice Tasks

Two of the originally developed tasks were available for students and districts to review online
prior to administering the pilot assessments. It was recommended that all students complete the
appropriate practice task prior to participating in the pilot.

2019 NSCAS Science Pilot Technical Report Page 5



1 Grade 5 Changing Coral: http://bit.ly/prepilot5
1 Grade 8 Blue Skin: http://bit.ly/prepilot8

3.4. Accommodations and Accessibility Features

The Qualtrics platform did not have any standard embedded accommodations or accessibility
supports. The following guidelines were provided to educators during the administration training:

1 Students may use approved non-embedded resources, such as multiplication charts or
noise buffers, as specified by NDE policy.

1 Zoom/magnifier i students should use the native device zoom feature to magnify the
content on the page.

9 Text-to-speech i students should use native screen readers or read aloud in accordance
with the NDE accessibility manual.

A complete list of non-embedded universal tools, linguistic supports, and accommodations is
provided in the NSCAS Summative & Alternate Accessibility Manual®.

3.5. Test Security

The pilot administration manual was provided as a resource and included details on security. In
a centralized testing process, it is critical that equity of opportunity, standardization of
procedures, and fairness to students is maintained. Although the pilot assessment was not
considered secure and tasks were released to the public, it was recommended that educators
follow standard practices in test security as they would during a standardized assessment. All
teachers need to be familiar with appropriate testing ethics and security practices related to
testing. Professionalism, common sense, and practical procedures will provide the right
framework for testing ethics. The NSCAS security manual? is intended to outline clear practices
for appropriate security.

1 The NSCAS Summative & Alternate Accessibility Manual is located online at
https://www.education.ne.gov/assessment/nscas-system/#nscas-accessibility.
2 The NSCAS Summative Assessment Security Manual is located online at
https://www.education.ne.gov/assessment/nscas-system/#nscas-security.
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Section 4: Test Results and Analyses

4.1. Scoring and Reporting

All prompts were dichotomously scored, although the pilot scores were not reported. Student
responses to the closed-ended prompts were scored by programs specifically developed for the
pilot test, and student responses to the open-ended prompts were not included in the scoring
(e.g., Question 5 on the Grade 5 Form A). Table 4.1 presents the scoring rules for each prompt
type. Each prompt was worth 1 point.

Table 4.1. Scoring Rules by Prompt Type

Prompt Type Scoring Rules

1 1 point if the response matches the key

Multiple-Choi i
ultiple-Choice 1 0 points any other response

1 1 point if the response matches the key exactly
1 0 points any other response (e.qg., if the student misses any correct option
or adds any incorrect option)

Choice Multiple
(Multiselect)

Score just the numeric values:

Text Entry | § 1 point if the numeric value matches the key
1 O points any other response

Each D&D prompt is worth 1 point even though there are more than 1 boxes:

1 1 point if the item that the student dragged into each box is correct and no
additional incorrect item(s) is dragged into each box

1 O points any other response

Drag-and-Drop

1 1 point if the response matches the key exactly
Hot Text | O points any other response (e.g., if the student did not highlight any
correct sentence or highlighted any incorrect sentence)

For choice multiple prompts, students had to select all the correct choices and could not select
any incorrect choices to get 1 score point. For the drag-and-drop prompts, students needed to
drag and drop the correct item into each box and could not drop any incorrect item into a box to
get 1 score point. If an item had multiple parts, each part was worth 1 point and treated as a
separate prompt for scoring purposes. The following prompts had multiple parts:®

Grade 5 Form A: T2_Q1, T2 Q2

Grade 5 Form B: T1_Q2

Grade 8 Form A: T1 Q1,T1 Q4,T1 Q6, T2 Q2,T2 _Q4,T2_Q5
Grade 8 Form B: T1_Q5, T1_Q6, T2_Q2, T2_Q4, T2_Q5

= =4 =4 =4

Table 4.2 presents the possible score ranges by grade and form. The number of points possible
depended on the number of prompts (or prompt parts) on each form. Since each prompt was
worth only 1 point, the total number of points possible depended on how many close-ended
prompts were on a test form. For example, Form A in Grade 5 had 11 close-ended prompts total
across both tasks (including one prompt with two parts), so the maximum number of points
possible for that form is 11. The possible score range varies by test form because the number of
close-ended prompts on each form differed.

3 Prompt codes are organized as follows: T1 = Task 1, T2 = Task 2, Q1 = Question 1, etc., which indicate
the prompt number in the order they were presented in the task.
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Table 4.2. Score Range by Test Form

Grade Form | Score Range
Form A 011
> Form B 0i 14
Form A 0i 18
8 Form B 0i 17

4.2. Student Sample

Table 4.3 presents the total number of students who took either the Grade 5 or Grade 8 form

during the pilot. Table 4.4 presents the sample sizes and percentage of students who

participated by various demographic variables including grade, gender, ethnicity, economic

disadvantage status, disability status, English language learner (ELL) status, instructional

program type, and homelessness status. All students who completed the test within the testing

window were included. Around 1% of students did not finish the test and were excluded from the
analyses. Overall, the student sample had similar demographic characteristcsto Nebr as ka6 s
general population (NDE, 2018, pp. 103i 107).

Student demographic information was retrieved by matching the state student IDs (SSIDs) to
the information stored in the NWEA database. A small proportion of students who entered the
wrong SSIDs were excluded from the demographic information in Table 4.4 because no
demographic information could be retrieved for those students. However, their responses were
included in all other psychometric analyses for the pilot.

Table 4.3. Number of Students in the Pilot Sample

Pilot Sample

Grade N %
5 4,852 48.4
8 5,172 51.6
Total 10,024 100.0

Table 4.4. Pilot Sample Demographics

Grade 5 Form Grade 8 Form Total
Demographic Variable N % N % N %

Female | 2,351 48,5 | 2,531 48.9 4,882 48.7

Gender Male 2,501 51.5 2,641 51.1 5,142 51.3

Total | 4,852 100.0 | 5,172 100.0 | 10,024 100.0

American Indian or Alaskan Native 68 1.4 82 1.6 150 15

Asian 144 3.0 111 2.1 255 2.5

Black or African American 181 3.7 193 3.7 374 3.7

. Hispanic 899 18.5 941 18.2 1,840 18.4
Ethnicity ) . »

Native Hawaiian/Other Pacific Islander 11 0.2 11 0.2 22 0.2

White | 3,380 69.7 | 3,674 71.0 7,054 70.4

Two or More Races 169 35 160 31 329 3.3

Total | 4,852  100.0 | 5,172 100.0 | 10,024 100.0
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Grade 5 Form Grade 8 Form Total

Demographic Variable N % N % N %
. No 2,827 58.3 3,318 64.2 6,145 61.3
Digggcgm:ge Yes | 2,025 417 | 1,854 358 | 3879 387
Total | 4,852  100.0 | 5,172 100.0 | 10,024 100.0
No 4,143 854 4,632 89.6 8,775 87.5
Disability Yes 709 14.6 540 10.4 1,249 12.5
Total | 4,852  100.0 | 5,172 100.0 | 10,024 100.0
Current ELL 262 54 120 2.3 382 3.8
Former ELL 417 8.6 475 9.2 892 8.9
ELL Non-ELL 4,173 86.0 4,577 88.5 8,750 87.3
Total | 4,852  100.0 | 5,172 100.0 | 10,024 100.0
ELL 10 0.2 14 0.3 24 0.2
Free and Reduced Lunch 44 0.9 104 2.0 148 15
N/A 4,658 96.0 4,771 92.2 9,429 94.1
_ Other 5 0.1 25 0.5 30 0.3
Plrnosg;:laj.(r:r:l?l'r;/zle Section 504 1 0.0 1 0.0 2 00
Special Education 52 1.1 70 1.4 122 1.2
Talented and Gifted 72 1.5 187 3.6 259 2.6
Title 1 10 0.2 T ) 10 0.1
Total | 4,852 100.0 | 5,172 100.0 | 10,024 100.0
No | 4,829 99.5 | 5,153 99.6 9,082 99.6
Homeless Yes 23 0.5 19 0.4 42 0.4
Total | 4,852 100.0 | 5,172 100.0 | 10,024 100.0

4.3. Test Duration

Table 4.5 presents the descriptive statistics of overall test duration in minutes, including the n-
count, mean, standard deviation (SD), and the median, minimum, and maximum values. The
pilot test was untimed, but it took an average of 251 30 minutes for students to finish the test.
The timing data are skewed by outliers, or test durations larger than 3 SDs from the mean score
(e.g., the maximum test duration of each form is very large). The outliers indicate that a very
small proportion (0.1%) of the students completed the test at a later time, which resulted in
these extreme large maximums. These outliers influenced the average time that students used
to finish the test. The median, however, is less influenced by the outliers. It indicates that
students finished the test around 217 25 minutes per form and is more similar across forms.

Table 4.5. Test Duration Descriptive Statistics

Test Duration in Minutes

Grade Form N Mean SD Median  Min. Max.*
Form A | 2,795 30.7 150.3 25.6 1.0 7934.5

> Form B | 2,521 24.8 37.1 21.7 0.7 1265.6
Form A | 3,090 | 31.2 189.1 22.3 0.9 7173.0

8 FormB | 2,779 | 28.0 119.9 21.8 0.6 4430.4

*Reasons for the large test durations could vary. For example, it is possible that students did not complete the test in

one sitting.
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4.4, Overall Test Scores

Table 4.6 presents raw score descriptive statistics by test form. The average test scores are

well below the maximum possible score points of each form, indicating that the test forms were

hard for students. For example, the maximum possible score of Grade 5 Form A is 11.

However,students 6 average score is only 3ecdvedaletowerhi ghest
than the maximum possible scores for three of the four forms, which suggests no one answered

all the items correctly on these forms. The average score also varies by form, suggesting that

the difficulty of the two forms at each grade level are not equivalent. Form A is more difficult

than Form B for Grade 5 but easier than Form B for Grade 8.

Table 4.6. Raw Score Descriptive Statistics

Total Score .
Max. Possible
Grade Form N Mean SD Median Min. Max. Score
5 Form A | 2,783 3.2 1.6 3 0 10 11
Form B | 2,517 6.9 2.3 7 0 14 14
8 Form A | 3,081 6.4 3.2 6 0 16 18
Form B | 2,774 5.4 2.7 5 0 16 17

4.5. Classical Analysis
All prompts, or items, were analyzed for item difficulty and item discrimination based on
classical test theory:

1 ltem difficulty is presented as the p-value that shows the proportion of students who
answer an item correctly. The p-value is bound by 0.0 and 1.0 and is derived by dividing
the number of students who got the item correct by the total number of students who
answered it.

91 Item discrimination refers to the ability of an item to differentiate students who
understand the concept being measured from those who do not (i.e., low-ability vs. high-
ability students). Students who do well on a test are expected to select the right answer
to any given item, and students who do poorly are expected to select the wrong answer.
This means that for a highly discriminating prompt, students who get the item correct will
have a higher average test score than students who get the item incorrect.

Item discrimination is assessed by the correlation between how well students did on an item and
how well they did on the entire test (i.e., their overall test score). This correlation is known as the
point-biserial correlation that ranges between -1.0 and +1.0. An item with a high positive point-
biserial correlation discriminates well between low-performing and high-performing students,
whereas a negative point-biserial correlation indicates that lower-performing students did better
on that item than higher-performing students. The point-biserial correlation coefficient (rpi) for
each item (i) is derived as follows:

-m
Fobi :%\/ p/q

X

where m; is the mean value on the continuous variable x (such as total test score) for students
who answer the item correctly; my is the mean value on the continuous variable x for the entire
group; sx is the standard deviation; p; is the proportion of students answering item i correctly;
and q; is the proportion of students answering item i incorrectly.
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Table 4.7 and Table 4.8 present the mean p-values and point-biserial correlations for each
prompt. The results suggest that the prompts were generally hard for students. A low p-value of
0.2 or less (i.e., 20% or less of students responded correctly) indicates that the prompt is very
hard and should be reviewed to determine if it is too difficult or mis-keyed. Prompts with a p-
value lower than 0.2 are highlighted in the tables. Four of the six Grade 5 prompts highlighted
are choice multiple, and two are drag-and-drop. Three of the nine Grade 8 prompts highlighted
are choice multiple, two are drag-and-drop, and four are short text entry. These prompt types
are relatively hard for students because they need to make sure all the correct choices are
selected or put into the correct location for their answer to be considered correct.

Similarly, a point-biserial correlation lower than 0.2 indicates that the prompt does not

discriminate between low- and high-performing students very well and needs to be reviewed.
Prompts with a point-biserial lower than 0.2 are also highlighted in the tables. Three prompts at
Grade 5 and one for Grade 8 have a point-biserial correlation lower than 0.2. Three out of these
four prompts are very difficult based on their low p-values. A difficult prompt would have little
variance in student responses since most students respond incorrectly. The resulting point-
biserial correlation is typically low since both groups have the same score. Therefore, since few
students answered these prompts correctly, they are not useful for differentiating students.

Table 4.7. Prompt-Level P-Values and Point-Biserial Correlationsd Grade 5

Form Task Prompt ID Prompt Type* N P-value | Point-biserial
T1 Q1 MC 2,770 0.773 0.459
T1: Lake T1 Q2 D&D 2,751 0.051 0.317
Bubbles T1.Q3 MC 2,758 0.551 0.435
T1 Q4 Group D&D 2,679 0.047 0.345
T2_Q1 PartA MC 2,674 0.454 0.489
Form A T2_Q1 PartB CM 2,661 0.102 0.263
T2_Q2_PartA MC 2,662 0.682 0.503
T2: Plant
T2_Q2_PartB MC 2,643 0.379 0.475
Problems
T2 Q3 HT 1,270 0.472 0.488
T2 Q4 CM 2,666 0.027 0.133
T2_Q5 CM 2,659 0.001 0.001
T1 Q1 Group D&D 2,495 0.601 0.474
T1 Q2 PartA MC 2,479 0.549 0.500
T1: Something T1_Q2_PartB MC 2,437 0.888 0.374
Smells T1 Q2_PartC MC 2,476 0.476 0.518
T1 Q3 MC 2,463 0.728 0.423
T1 Q4 MC 2,475 0.375 0.394
T2 Q1 MC 2,502 0.875 0.322
Form B
T2 _Q2 MC 2,497 0.263 0.308
T2 Q3 MC 2,494 0.814 0.291
T2_Q4 MC 2,494 0.401 0.282
T2: TV Trouble
T2_Q5 MC 2,483 0.301 0.361
T2_Q6 MC 2,457 0.306 0.170
T2_Q7 MC 2,448 0.285 0.275
T2_Q8 CM 2,492 0.137 0.303
Grade 5 Average 0.422 0.356

*CM = choice multiple. D&D = drag-and-drop. HT = hot text. MC = multiple-choice.
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Table 4.8. Prompt-Level P-Values and Point-Biserial Correlationsd Grade 8

Form Task Prompt ID Prompt Type* N P-value | Point-biserial
T1_Q1 PartA MC 3,062 0.790 0.375
T1_Q1_PartB CM 3,054 0.046 0.122
T1_Q2 CM 3,059 0.165 0.329
_ T1_Q3 MC 3,063 0.469 0.475
Ellscf)?;sr')', T1 Q4 PartA MC 3,058 | 0.746 0.418
T1_Q4_PartB MC 3,055 0.328 0.343
T1_Q5 MC 3,059 0.756 0.466
T1_Q6_PartA MC 3,055 0.429 0.503
Form A T1_Q6_PartB MC 3,053 0.279 0.319
T2_Q1 Group D&D 3,002 0.083 0.265
T2_Q2_PartA MC 3,042 0.370 0.443
T2_Q2_PartB TE 2,794 0.283 0.588
T2_Q3 MC 3,035 0.598 0.465
;iztuspcu'pt“re T2_Q4_PartA MC 3,042 | 0.279 0.335
T2_Q4 PartB MC 3,041 0.417 0.344
T2_Q5 PartA TE 2,799 0.123 0.563
T2_Q5_PartB TE 2,803 0.263 0.511
T2_Q5_PartC TE 2,804 0.131 0.541
T1 Q1 Group D&D 2,747 0.361 0.322
T1 Q2 MC 2,754 0.537 0.247
T1 Q3 CM 2,756 0.185 0.308
. T1 Q4 MC 2,759 0.539 0.334
T1: Pirate Bay
T1 Q5 PartA MC 2,748 0.567 0.416
T1 Q5 PartB MC 2,755 0.245 0.216
T1 Q6 _PartA MC 2,728 0.331 0.248
T1 Q6 _PartB MC 2,752 0.222 0.263
Form B T2_Q1 Group D&D 2,724 0.132 0.283
T2_Q2_PartA MC 2,745 0.359 0.461
T2_Q2_PartB TE 2,490 0.277 0.516
T2 Q3 MC 2,727 0.586 0.465
gze:tu?f“'pt“re T2_Q4_PartA MC 2736 | 0.284 0.294
T2_Q4 PartB MC 2,744 0.412 0.314
T2_Q5 PartA TE 2,514 0.104 0.544
T2_Q5 PartB TE 2,519 0.256 0.457
T2_Q5 PartC TE 2,514 0.130 0.503
Grade 8 Average 0.345 0.388

*CM = choice multiple. D&D = drag-and-drop. HT = hot text. MC = multiple-choice. TE = text entry.
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4.6. Distractor Analysis

A distractor is an incorrect or inferior answer option in a multiple-choice item. Distractor analysis

is an extension of item analysis and is often conducted similarly to item difficulty and item

discrimination. The quality of distractor s i s an i mportant component of
Distractors should be clearly incorrect yet plausible and attractive to lower-ability students.

Distractor analyses were conducted for all the multiple-choice prompts in the pilot to evaluate

the quality of the distractors. Specifically, the following distractor analyses were conducted:

1. Calculate the percentage of students that selected each answer option. Use the results
to determine if each option is attractive and selected by a certain proportion of students.

2. Calculate the point-biserial correlation for each option. While the correct answer should
have a positive point-biserial correlation with the total score, the distractors should
exhibit negative point-biserial correlations (i.e., lower-ability students would likely choose
the distractors while higher-ability students would not).

Table 4.97 Table 4.12 present the percentage of students that selected each answer option of
a multiple-choice prompt by grade and form. Bolded numbers indicate the percentage of
students that selected the correct answer, or the key. Highlighted numbers indicate when the
percentage of students who selected a distractor is higher than the percentage of students who
selected the key. These prompts should be reviewed to determine if the distractors are too
attractive or the prompt has double keys.

Table 4.9. Percentage of Students Selecting Each Answer Optiond Grade 5, Form A

%Students Selecting Each Answer Option

Prompt ID N Option1 Option2 Option3 Option4 Option 5 | Other* | NR*

T1_Q1 | 2,795 10.2 7.3 76.6 5.0 i i 0.9
T1_Q2 PartA | 2,795 18.7 7.5 7.2 7.3 56.7 0.5 2.0
T1_Q2 PartB | 2,795 10.9 30.4 22.5 27.5 6.4 0.3 2.0
T1_Q2 PartC | 2,795 36.9 8.8 14.5 20.4 17.0 0.3 2.1
T1_Q2 PartD | 2,795 6.4 40.2 20.5 26.9 3.5 0.3 2.1
T1_Q2 PartE | 2,795 25.5 10.9 32.8 15.1 13.2 0.5 2.0

T1_Q3 | 2,795 2.9 54.4 22.0 13.1 6.2 i 1.3
T2_Q1 PartA | 2,795 5.4 14.9 43.4 32.0 i i 4.3
T2_Q2 PartA | 2,795 30.3 64.9 i i i i 4.8
T2_Q2 PartB | 2,795 20.1 13.6 35.8 25.0 i i 5.4

*Other = students selected something other than 1i 5. NR = no response.

2019 NSCAS Science Pilot Technical Report Page 13

"y



Table 4.10. Percentage of Students Selecting Each Answer Optiond Grade 5, Form B

%Students Selecting Each Answer Option
Prompt ID N Option1 Option2 Option3 Option4 Option5 | NR*
T1 Q2 PartA | 2,521 23.8 54.0 12.5 8.0 T 1.7
T1_ Q2 PartB 2,521 85.8 5.6 5.3 T T 3.3
T1_Q2_PartC 2,521 19.9 46.8 17.5 14.0 T 1.8
T1 Q3 2,521 12.4 4.8 71.2 9.3 T 2.3
T1 Q4 2,521 12.5 36.8 11.7 37.2 T 1.8
T2_Q1 2,521 86.8 4.4 0.8 7.2 T 0.8
T2_Q2 2,521 18.4 31.6 26.0 23.0 T 1.0
T2_Q3 2,521 51.1 3.7 9.7 5.0 29.5 1.1
T2_Q4 2,521 15.9 30.8 39.7 12.6 T 1.1
T2_Q5 2,521 194 25.9 23.6 29.7 T 1.5
T2_Q6 2,521 36.5 29.8 15.0 16.2 T 2.5
T2_Q7 2,521 14.0 27.7 38.0 17.5 T 2.9

*NR = no response.

Table 4.11. Percentage of Students Selecting Each Answer Optiond Grade 8, Form A

%Students Selecting Each Answer Option
Prompt ID N Option 1 Option2 Option3 Option4 Option5 | NR*
T1_Q1 PartA 3,090 78.3 20.8 T T T 0.9
T1 Q3| 3,090 9.7 18.9 7.4 16.6 46.5 0.9
T1 Q4 PartA | 3,090 13.6 7.7 73.8 3.9 i 1.0
T1 Q4 PartB | 3,090 55.1 5.7 5.7 324 i 1.1
T1 Q5| 3,090 6.6 6.6 74.9 10.8 i 1.0
T1 Q6 _PartA | 3,090 14 32.6 42.4 9.8 i 1.1
T1 Q6 _PartB | 3,090 27.6 48.9 15.2 7.1 i 1.2
T2_Q2_PartA | 3,090 40.1 15.3 6.6 36.5 i 1.6
T2 Q3| 3,090 13.9 58.7 14.1 11.5 i 1.8
T2_Q4 PartA | 3,090 8.2 10.4 52.4 27.5 i 1.6
T2 _Q4 PartB | 3,090 23.6 41.1 20.5 13.2 i 1.6

*NR = no response.

Table 4.12. Percentage of Students Selecting Each Answer Optiond Grade 8, Form B

%Students Selecting Each Answer Option
Prompt ID N Option1 Option2 Option3 Option 4 | NR*
T1.Q2 | 2,779 6.8 53.3 36.1 3.0 0.9
T1.Q4 | 2,779 53.5 9.6 9.8 26.4 0.7
T1 Q5 PartA | 2,779 56.1 9.9 32.9 i 1.1
T1_Q5 PartB | 2,779 6.7 33.8 34.4 24.3 0.9
T1_Q6_PartA | 2,779 32.5 11.0 54.6 i 1.8
T1_Q6 PartB | 2,779 34.0 15.2 22.0 27.9 1.0
T2 Q2 PartA | 2,779 40.4 15.7 7.2 35.5 1.2
T2_Q3 | 2,779 13.1 57.5 15.9 11.6 1.9
T2 Q4 PartA | 2,779 7.7 11.3 51.5 27.9 15
T2_Q4 PartB | 2,779 22.9 40.7 21.5 13.6 1.3

*NR = no response.
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Table 4.13 7 Table 4.16 present the point-biserial correlation for each answer option of a

multiple-choice prompt by grade and test form. If the key and distractors work well, the key
should have a positive point-biserial correlation with the overall test score, and the distractors

should exhibit negative point-biserial correlations. As shown by the bolded numbers that

indicate the answer keys, all keys have positive point-biserial correlations, and most distractors
have negative point-biserial correlations. However, several distractors have positive point-
biserial correlations, which indicates that students who selected these distractors tend to have
higher total scores. These distractors are highlighted in the tables and should be reviewed or

modified.

Table 4.13. Point-Biserial Correlations for Each Answer Optiond Grade 5, Form A

Point-Biserial Correlation

Prompt ID N Option1 Option2 Option3 Option4 Option 5
T1 Q1 2,770 -0.289 -0.266 0.459 -0.160 T
T1_Q2 PartA | 2,724 -0.076 -0.054 -0.023 -0.050 0.132
T1 Q2 PartB | 2,731 0.028 0.192 -0.056 -0.144 -0.034
T1 Q2 PartC | 2,729 0.020 -0.026 -0.022 0.073 -0.059
T1 Q2 PartD | 2,728 -0.029 -0.098 0.050 0.119 -0.083
T1 Q2 PartE | 2,727 0.036 -0.043 0.027 -0.004 -0.033
T1 Q3| 2,758 -0.139 0.435 -0.267 -0.148 -0.130
T2_Q1 PartA | 2,674 -0.147 -0.274 0.489 -0.233 T
T2_Q2 PartA | 2,662 -0.503 0.503 i i i
T2_Q2 PartB | 2,643 -0.295 -0.223 0.475 -0.072 i

Table 4.14. Point-Biserial Correlations for Each Answer Optiond Grade 5, Form B

Point-Biserial Correlation

Prompt ID N Option1 Option2 Option3 Option4 Option 5
T1_Q2 PartA | 2,479 -0.338 0.500 -0.198 -0.138 i
T1_Q2 PartB | 2,437 0.374 -0.259 -0.253 i i
T1_Q2 PartC | 2,476 -0.244 0.518 -0.265 -0.170 i

T1_Q3 | 2,463 -0.227 -0.230 0.423 -0.213 i
T1_Q4 | 2,475 -0.252 0.394 -0.161 -0.113 i
T2_Q1 | 2,502 0.322 -0.212 -0.089 -0.211 i
T2_Q2 | 2,497 -0.034 -0.175 0.308 -0.096 i
T2_Q3 | 2,494 0.210 -0.082 -0.202 -0.171 0.017
T2_Q4 | 2,494 -0.149 -0.073 0.282 -0.148 i
T2_Q5 | 2,483 -0.154 -0.124 -0.116 0.361 i
T2_Q6 | 2,457 -0.027 0.170 -0.059 -0.118 i
T2_Q7 | 2,448 -0.133 0.275 -0.082 -0.097 i

2019 NSCAS Science Pilot Technical Report

Page 15



Table 4.15. Point-Biserial Correlations for Each Answer Optiond Grade 8, Form A

Point-Biserial Correlation

Prompt ID N Option1 Option2 Option3 Option4 Option 5
T1 Q1 PartA | 3,062 0.375 -0.375 T T T
T1_Q3 | 3,063 -0.184 -0.326 -0.086 -0.086 0.475
T1 Q4 PartA | 3,058 -0.225 -0.264 0.418 -0.175 T
T1_Q4 PartB 3,055 -0.131 -0.225 -0.187 0.343 T
T1_Q5| 3,059 -0.271 -0.248 0.466 -0.226 i
T1_Q6_PartA | 3,055 -0.289 -0.307 0.503 -0.012 i
T1_Q6_PartB | 3,053 0.319 0.046 -0.323 -0.191 i
T2_Q2_PartA | 3,042 -0.190 -0.184 -0.216 0.443 T
T2_Q3 | 3,035 -0.208 0.465 -0.293 -0.165 i
T2_Q4 PartA | 3,042 -0.143 -0.177 -0.112 0.335 T
T2_Q4 PartB 3,041 -0.094 0.344 -0.222 -0.115 T

Table 4.16. Point-Biserial Correlations for Each Answer Optiond Grade 8, Form B

Point-Biserial Correlation

Prompt ID N Option 1 Option2 Option 3 Option4  Option 5
T1 Q2 2,754 -0.162 0.247 -0.139 -0.093 T
T1 Q4 2,759 0.334 -0.242 -0.250 -0.047 T
T1_Q5 PartA 2,748 0.416 -0.258 -0.273 T T
T1 Q5 PartB | 2,755 -0.138 0.072 -0.194 0.216 i
T1 Q6 PartA | 2,728 0.248 -0.227 -0.090 i i
T1 Q6 PartB | 2,752 -0.127 -0.136 0.263 0.000 i
T2 _Q2 PartA | 2,745 -0.216 -0.156 -0.223 0.461 i
T2 Q3| 2,727 -0.174 0.465 -0.293 -0.192 i
T2 Q4 PartA | 2,736 -0.108 -0.186 -0.088 0.294 i
T2 Q4 PartB | 2,744 -0.077 0.314 -0.220 -0.090 i

4.7. Student Feedback Results

At the end of each task, the following student feedback questions were administered to collect

i nformation about st udent stadskandhpromptse Fgure 4lnpiesepte r cept i
an example of what these questions looked like at the end of a task. Students answered based

on a rating scale of 1 to 5, with 1 being not interesting or not difficult and 5 being very interesting

or very difficult. For the last Student Feedback question, students provided a rating for each

prompt associated with the task.

1. How interesting was the task you just completed?

2. How difficult was the task as a whole?
3. Please rate the difficulty to understand how to respond to each question.
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Figure 4.1. Student Feedback Questions

Student Feedback

Feedback Question #1
How interesting was the task you just completed?

| star is not interesting and 5 stars is very interesting.

Feedback Question #2
How difficult was the task as a whole?

| star is not difficult and b stars is very difficult.

Feedback Question #3

Please rate the difficulty to understand how to respond to
each question.

| star is not difficult and b stars is very difficult.

Question |
Question 2
Question 3
Question 4

Question 5
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4.7.1. Feedback Question #1: Task Interestingness

Table 4.17 presents the rating results (i.e., the percentage of students that gave 1 to 5 stars) for
Feedback Question #1, along with the average rating across all students. Figure 4.2 presents a
graphical representation of the results. As shown in the table and chart, the least interesting
task was Task 2: Sculpture Setup on both the Grade 8 forms. The most interesting tasks (i.e.,
the tasks with the biggest percentages of 5-star ratings) are all from the Grade 5 forms.

Table 4.17. Rating Percentage Distributiond Student Feedback Question #1

4 & 5 Stars
Grade Form Task N 1Star 2Stars 3Stars Combined | NR* | Average
F A T1: Lake Bubbles 2,795 13.3 14.0 27.9 36.9 7.8 3.1
orm
5 T2: Plant Problems 2,795 13.8 15.2 23.1 37.3 10.5 3.1
F B T1: Something Smells | 2,521 10.4 15.0 31.7 35.0 7.9 3.1
orm
T2: TV Trouble 2,521 15.3 18.3 25.1 33.7 7.5 3.0
E A T1: Fossil Discovery 3,090 | 20.1 22.1 31.6 22.7 3.5 2.7
orm
8 T2: Sculpture Setup 3,090 | 41.8 20.5 18.3 13.6 5.8 2.1
F B T1: Pirate Bay 2,779 18.2 19.3 32.7 26.5 3.1 2.8
orm
T2: Sculpture Setup 2,779 42.2 21.1 18.0 13.5 5.3 2.1
*NR = no response.
Figure 4.2. Ratings for Student Feedback Question #1
Feedback Question #1
45.0 418 42.2
40.0
35.0 317 316 327
30.0 27.9
va1 25.1
25.0 : .
- 19_47 = 2022 1 20.5 3 19.9 21.1
20.0 79 183474, - 8.3 18% 8.0
0 150 ;5152 15.0 15. : :
150 138 : 13.3
10.
10.0 6.0 735 6.6 7.75.8
5.0
0.0
T1 T2 T1 T2 T1 T2 T1 T2
Form A Form B Form A Form B
Grade 5 Grade 8
1Star m2 Stars =3 Stars 4 Stars =5 Stars
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4.7.2. Feedback Questions #2 and #3: Task and Item Difficulty

Table 4.18 presents the rating results (i.e., the percentage of students that gave 1 to 5 stars) for
Feedback Question #2, along with the average rating across all students. Figure 4.3 presents a
graphical representation of the results. As shown in the table and chart, the least difficult task
was Task 1: Fossil Discovery on the Grade 8 Form A. The most difficult task was Task 2:
Sculpture Setup on both the Grade 8 forms. Students also thought these were the least

interesting tasks according to the Feedback Question #1 results.

Table 4.18. Rating Percentage Distributiond Student Feedback Question #2

Grade Form Task N 1Star 2Stars 3Stars 4 Stars 5 Stars | NR* | Average
F A T1: Lake Bubbles 2,795 6.3 15.9 324 25.3 11.8 8.3 3.2
orm
5 T2: Plant Problems 2,795 8.3 18.4 31.4 21.0 10.6 10.4 3.1
F B T1: Something Smells | 2,521 8.1 19.8 33.2 22.5 8.8 7.7 3.0
orm
T2: TV Trouble 2,521 7.8 15.0 30.2 26.7 12.8 7.6 3.2
E A T1: Fossil Discovery 3,090 8.1 23.4 36.6 22.8 5.7 3.3 29
orm
8 T2: Sculpture Setup 3,090 55 8.9 20.9 30.9 28.4 5.4 3.7
F B T1: Pirate Bay 2,779 7.1 21.5 39.7 21.0 7.6 3.0 3.0
orm
T2: Sculpture Setup 2,779 6.4 8.7 21.0 30.2 28.1 5.6 3.7
*NR = no response.
Figure 4.3. Ratings for Student Feedback Question #2
Feedback Question #2
45.0
39.7
40.0 36.6
33.2
35.0 32.4 314 202 30_298 . 30228 )
30.0 - 26.7 N ‘
25.0 21.0 104 - N . 20.9 215210 21.0
20.0 - 18.4
: 15.0
15.0 118 bos §28
) 8.8 8.9 8.7
10.0 6.3 8.3 8.1 7.8 8.1 57 55 7.1 7.6 6.4
5.0 I I
0.0
T1 T2 T1 T2 T1 T2 T1 T2
Form A Form B Form A Form B
5 8
1Star m2 Stars m3Stars 4 Stars =5 Stars

Table 4.19 presents the results for the prompt-level difficulty responses for Student Feedback

A

Question#3.St udent s & p e rpmomptdifficalty are reldted to the empirical difficulty
indicated by the p-values. The correlation between the average difficulty rating in Table 4.19
and the p-values presented in Table 4.7 and Table 4.8 is -.488, which indicates that the higher

the difficulty rating is, the lowerthep-v al ue. Thus, st udemptrodngiffieciyc ept i on

provided from the Student Feedback questions were moderately related to empirical item

difficulty.
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Table 4.19. Rating Percentage Distributiond Student Feedback Question #3

Grade Form Task Prompt # N 1Star 2Stars 3Stars 4 Stars 5 Stars | N/A | Average

1 2,795 32.1 22.0 19.8 9.1 9.4 7.8 2.4
2 2,795 14.9 26.2 26.7 14.4 10.3 7.5 2.8

T1: Lake
Bubbles 3 2,795 11.1 22.0 30.5 17.6 10.7 8.0 2.9
4 2,795 11.1 17.4 26.3 23.3 14.8 7.2 3.1
Form A 5 2,795 9.8 10.2 15.4 21.1 35.6 8.0 3.7
1 2,795 27.3 23.8 20.6 9.6 9.8 8.8 25
2 2,795 18.8 24.9 25.0 13.7 8.5 9.1 2.7

T2: Plant
Problems 3 2,795 18.0 21.6 25.5 15.1 10.5 9.3 2.8
4 2,795 12.7 17.8 26.3 21.3 12.6 9.3 3.0
5 2,795 18.9 19.6 21.0 15.4 15.6 9.5 2.9
1 2,521 40.3 20.4 15.1 8.6 9.6 6.0 2.2
5 T1: 2 2,521 10.1 19.8 29.2 21.9 13.2 5.8 3.1
Something 3 2,521 19.3 25.6 26.4 13.8 9.1 5.8 2.7
Smells 4 2,521 | 14.1 20.0 24.4 215 13.6 6.3 3.0
5 2,521 20.3 17.4 19.2 18.0 18.4 6.7 3.0
1 2,521 32.6 22.6 20.4 9.5 8.8 6.1 2.4
Form B 2 2,521 13.7 22.5 31.6 17.3 8.8 6.1 2.8
3 2,521 25.3 23.7 23.2 12.8 8.9 6.1 2.5
T2: TV 4 2,521 15.7 22.4 27.9 17.2 10.4 6.4 2.8
Trouble 5 2,521 11.4 16.8 27.4 21.8 16.6 6.0 3.2
6 2,521 11.6 18.0 26.8 22.3 14.9 6.4 3.1
7 2,521 13.2 17.7 26.1 20.3 16.2 6.5 3.1
8 2,521 17.9 18.8 23.0 17.5 15.2 7.6 2.9
1 3,090 17.4 25.0 30.9 16.2 7.6 2.8 2.7
2 3,090 15.6 27.0 32.3 15.9 6.1 3.0 2.7
T1: Fossil 3 3,090 17.3 24.6 32.3 15.6 7.2 2.8 2.7
Discovery 4 3,090 15.7 23.9 31.7 18.0 7.6 3.1 2.8
5 3,090 26.1 22.3 25.7 14.6 8.1 3.1 2.5
6 3,090 15.3 225 31.0 17.9 9.8 3.5 2.8

Form A

1 3,090 9.9 14.9 24.7 21.8 24.2 4.5 3.4
2 3,090 8.4 18.0 28.7 22.2 18.0 4.7 3.2
T2: 3 300 | 94 16.6 28.0 22.2 191 | 47 33

Sculpture
Setup 4 3,090 8.3 14.3 27.6 24.7 20.4 4.7 3.4
5 3,090 8.9 11.5 22.0 23.1 30.0 4.4 3.6
8 6 3,090 9.0 11.0 19.3 23.0 32.6 5.1 3.6
1 2,779 15.7 21.3 28.4 19.7 12.4 2.5 2.9
_ 2 2,779 17.0 27.5 30.8 14.8 7.1 2.9 2.7
Tléz)'/rf‘te 3 2,779 | 167 254 315 15.1 84 | 28 2.7
4 2,779 12.8 23.7 30.4 20.4 9.6 3.1 2.9
5 2,779 13.0 21.0 31.3 19.6 12.0 3.0 3.0
Form B 1 2,779 9.5 15.1 26.3 20.7 24.3 4.1 3.4
2 2,779 8.1 15.9 31.0 22.3 18.4 4.3 3.3
Scjit:ure 3 2,779 8.2 15.2 30.9 22.0 19.1 4.6 3.3
Setup 4 2,779 7.5 15.4 26.7 24.5 21.5 4.5 3.4
5 2,779 7.9 11.9 22.2 24.0 29.4 4.5 3.6
6 2,779 8.9 10.5 20.2 22.6 325 5.4 3.6

*The survey question for Grade 8, Form B, Task 1 did not include a question for Prompt 6.
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4.8. Cognitive Lab Results
The cognitive lab forms included the questions in Table 4.20. Proctors documented the

student s6 r eyppograssed througlsthetfohmes. Appendix H presents the tasks and
prompts for Grade 5 Form B and Grade 8 Form A used in the cognitive labs, and Appendix |
presents the responses to the questions in Table 4.20. Some questions were content-specific,
while others garnered more general responses that were grouped together by similarities and

analyzed based on the assignment of codes. Appendix J presents these coding results.

Table 4.20. Cognitive Lab Questions

Cognitive Lab Questions
1. After they have finished ask the student:
A. Did you understand the text?
B. What are you wondering after reading the passage?
C. What science knowledge might you need to understand smells?
Record their answers and any observations aboutthest udent 6s i nteractio

2. Ask the student to describe what they are thinking as they read and answer the question. If the
student is not talking, you may ask "What are you thinking?" or "Why did you answer that way?" or
"What would help you answer this question?".

3. The studentds comments provided evidence that

1. [varies by item]
2. [varies by item]
3. Other
4. I'f Aothero what thinking did the item elicit

5. While reading and interacting with the question, the studentappear ed t oé
1. rush to answer the question without careful consideration of the question, the text, and how
to respond.
2. be engaged with the question, taking time to consider and respond.
3. be able to understand how to generate a response to the question.

6. Ask the student: Was it easy or hard to know how to respond to the question?

A

1. Easy
2. Medium
3. Hard

7. Ask the student: What would help you answer the question?

8. Ask the student: Was it easy or hard to use the given information to answer the question?
1. Easy
2. Medium
3. Hard

9. Ask the student: Why was it easy or hard?

10 Record any additional not es, comment s, or obsg
this question.
11. Ask the student: Tell me what you learned about . Record their response.

12. Ask the student: What are the science tests like in your class? Record their response.
13. Ask the student: How does that compare with what you just did? Record their response.
14. Ask the student: Why did you rate your interest in the task with 1, 2, 3, 4, or 5 stars?

15. Ask the student: Why did you rate the difficulty of the task with 1, 2, 3, 4, or 5 stars?

16. Ask the student: Why did you rate the difficulty of the questions with 1, 2, 3, 4, or 5 stars?
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After reviewing the cognitive lab responses, there are some general themes that should be
considered carefully by NDE and NWEA before item development in Summer 2019:

1 The students had difficulty with the graphic gap match prompts. There was confusion
about where to place responses. The force diagram in Grade 8 (Task 2 in Forms A and
B) was especially confusing. This was a concern prior to the administration since the
Qualtrics platform cannot do graphical gap match prompts. However, the NWEA engine
can use graphic gap match prompts and does so in a way that is more intuitive for
students.

1 Students were concerned that they had not worked with the content in class yet, or they
had worked on the content the previous year.

1 In Grade 5, students felt that the pilot assessments were generally more difficult than
their classroom tests. The diagrams helped, but word choice made the assessment
more difficult. That is likely a construct-irrelevant concern that will need to be addressed
in development. Construct-irrelevance is when factors unrelated to the concept being

tested affectast udent 6s abi | i t yFortexmamplegas BLh stutlentnmay r ect | y .

not know what a nickel or dollar is, so a math problem asking students how many nickels
are in a dollar has a construct-irrelevant feature that may negatively impact their score,
even though it is a simple math problem.

1 In Grade 5, there seemed to be a considerable difference in the background knowledge
students brought to the pilot. One comment stated,ii t wasn't boring
stuff about that so it wasn't as interesting, 0 whi |l e another said,
didn't know about how the sun is lower in winter, higher in summer; explains why the
seasons are the way they are.0This dichotomy may make it difficult to find truly novel or
familiar phenomena.

1 In Grade 8, the Sculpture Setup task was considered more difficult than the Fossil
Discovery task. Some students felt that being able to see all the information throughout
the task was very beneficial. A few considered it to be very easy because of that. When
they could not go back, they considered the prompts to be more difficult.

Overall, most students indicated that they understood each task and that they knew how to
respond to the prompts. Students also appeared to be engaged with the prompts, taking time to
consider and respond. While students often noted that the graphics were helpful, they also often
indicated that the graphics and prompts could provide clearer direction and more information
throughout the cognitive lab. Being able to refer back to previous prompts and graphics helped
students respond, and a few students commented that the progression of the prompts
throughout the task was a nice feature of this assessment. Students found many of the pilot
tasks to be interesting and noted that they learned something from them. Students commented
that their classroom tests were easier than the pilot, especially in Grade 5, often because they
know what to expect on them and the format of the prompts are easier to respond to. However,
they also commented that the pilot provided more graphics and information, which they liked.
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4.9. Considerations for Future Development

The following considerations should be reviewed prior to the beginning of the development
process in Summer 2019:

1. Art: A greater emphasis should be placed on making the art accessible for visually
impaired students. Whether the impairment is color blindness or loss of visual acuity, art
must still allow students to grasp the concept being displayed. However, almost all
students found the graphics to be useful. Thus, continued use of graphics is important,
just more care should be made in creating them.

9 Hot Text: This prompt type did not seem to work as well as intended for selecting
evidence text out of paragraphs. While the formatting of the hot text prompts in Qualtrics
are different than in the NWEA test engine, concerns raised by NDE during the task
review meeting are understandable. NWEA suggests not using this prompt type until
these concerns are resolved.

9 Multiple choice vs. choice multiple prompts: Students mentioned that the different
shapes of the selection boxes told them that they would be able to choose more than
one answer. That difference is not present in the NWEA engine, so directions or
command lines should be used to ensure that students know what their response is
expected to look like.

1 Word Choice: The Grade 5 students felt that the word choice and phrasing was difficult.

Using lower grade-level words for non-content material and simpler and more precise
sentences should resolve this concern.
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Section 5: Fairness, Reliability, and Validity

This chapter presents results from the following analyses to provide evidence of fairness,
reliability, and validity:

9 Differential item functioning (DIF) analysis
T I'nternal consistency (Cronbachdés al pha
1 Concurrent validity (Pearson correlation coefficient)

5.1. Differential Iltem Functioning (DIF)

DIF analysis was conducted to examine the fairness of the pilot test. DIF is a statistical procedure

that flags items for potential bias. The fundamental measurement assumption of DIF is that the
probability of a correct response to a test item
ability. This function is expected to remain invariant to other person characteristics unrelated to

ability such as gender and ethnicity. Therefore, if two students with the same ability respond to the

same item, they are assumed to have an equal probability of answering the item correctly.

To test this assumption, responses to items by students sharing an aspect of a person
characteristic (e.g., gender) are compared to responses to the same items by other students
who share a different aspect of the same characteristic (e.g., males vs. females). The group
representing students in a specific demographic group is referred to as the focal group. The
group comprised of students from outside this group is referred to as the reference group. When
the fundamental measurement assumption does not hold (i.e., students with the same ability in
different groups of interest have different probabilities of correctly answering an item), the item
is said to be functioning differently for the two groups.

The presence of DIF in an item suggests that the item is functioning unexpectedly regarding the
groups included in the comparison. However, the cause of the unexpected functioning is not
revealed in a DIF analysis. It may be that item content is inadvertently providing an advantage
or disadvantage to members of one of the two groups. Content experts who have special
knowledge of the groups involved are often in a good position to identify a cause of this type.
DIF may also result from differential instruction closely associated with group membership.

5.1.1. DIF Methods

There are a total of 60 pilot prompts (items) across grades and forms. The Mantel-Haenszel
(MH) (1959) procedure was used to detect DIF for these prompts (Holland & Thayer, 1988). The
MH method has been widely used in educational measurement due to its easy implementation
in testing programs. The procedure compares the ratio of the probabilities of two groups of
students (i.e., focal and reference groups) answering an item correctly across all score levels.
Table 5.1 presents the four demographic variables analyzed for DIF, along with the focal and
reference groups for each variable.

Table 5.1. Focal and Reference Groups for the DIF Demographic Variables

Demographic Variable Focal Group Reference Group
ELL Former ELLs Non-ELLs
Gender Female Male

Social Economic Status (SES) | Economically disadvantaged | Not economically disadvantaged

Ethnicity Hispanic White
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A large enough sample size of students from each demographic group involved in the
comparison is required to ensure that each comparison has adequate power to detect DIF. DIF
was not conducted if the sample size for either the reference group or the focal group was less
than 200 or if the total sample size (reference + focal group) was less than 500. For ELL, the
sample size of current ELL students was too small to be included in the DIF analyses, so DIF
was conducted by comparing former and non-ELL students. For ethnicity, Hispanic was the only
minority ethnicity group with a big enough sample size to be included in the DIF analyses.

The results are categorized based on the Educat.i

classifying DIF (Zwick, 2012; Zieky, 1993), as shown in Table 5.2. This method allows items
exhibiting negligible DIF (Category A) to be differentiated from those exhibiting moderate DIF
(CategoryB)andst r ong DI F (Category C). Categories
(DI'F is in favor -0of ( DhE f®ciah HDawvap)obrthe

Table 5.2. DIF Categories
DIF Category | Level of DIF Definition

A Negligible 1 Absolute value of the Mantel-Haenszel delta difference (MH D-DIF)
is not significantly different from O or is less than one.

1 Absolute value of the MH D-DIF is significantly different from 0 but
not from one, and is at least 1; or

B Moderate 1 Absolute value of the MH D-DIF is significantly different from 1, but
less than 1.5.

fPositive values ar e gcaltaisvse fviaddu:

1 Absolute value of the MH D-DIF is significantly different from 1, and
is at least 1.5; and

C Strong 1 Absolute value of the MH D-DIF is larger than 1.96 times the
standard error of MH D-DIF.

fTPositive val uesC+ad earmncd arsesg dti ievle

5.1.2. DIF Results

Table 5.3 presents the summary results of the DIF analyses, including the number of prompts
exhibiting DIF by ELL status, gender, social economic status (SES), and ethnicity. Appendix K
presents the prompt-level DIF results, including the sample sizes. Prompts with Category C DIF
are highlighted. In general, most prompts are classified in Category A. Only a small percentage
of prompts are classified as Category C (07 3.3%) or Category B (1.71 8.3%). Only 1i 2 prompts
exhibit Category C DIF for the ELL, SES, and ethnicity variables, and none exhibit Category C
DIF for gender. Among the five prompts that showed strong DIF, four of them favor the
reference group. There are 11 5 prompts that exhibit Category B DIF for each demographic
variable.

Some hypotheses from content experts about the causes of DIF include the following:

1 Low SES students may not have sufficient previous experience with online forms.
1 There are difficult words for ELL students in the stem of some prompts.
1

Some prompts have a series of facts, images or graphs, and complex structure for
students with limited language or computer experience to understand.
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Table 5.3. DIF Summary Results

DIE ELL Gender SES Ethnicity

Category | #ltems % #ltems % #ltems % #ltems %
A 53 88.3 58 96.7 58 96.7 53 88.3
B+ 3 5.0 T T T T 3 5.0
B- 2 3.3 2 3.3 1 1.7 2 3.3

C+ 1 1.7 T T T T T T
C- 1 1.7 T T 1 1.7 2 3.3
Total 60 100.0 60 100.0 60 100.0 60 100.0

5.2. Reliability

Reliability refers to the consistency of scores obtained from the assessment. It reflects the
absence of random measurement error. When the measurement error is large, reliability is
small, and vice versa. Increasing reliability by minimizing error is an important goal for any test.
Different sources of measurement error affect scores. The effect of each particular source of
error has a corresponding reliability coefficient that describes the influence of that source on
scores. One source of measurement error is the items selected for a test. Internal consistency
will be high if measurement error due to items is low. Tests are considered of sound reliability
when the reliability coefficients range from 0.80 and above. Increasing the test length can
increase the reliability to a large extent.

The internal consistency of the pilot test was analyzed by Cr o n b a ¢ h &at indicatgsihawv

well prompts that reflect the same construct yield similar results. Table 5.4 presents the

reliability results. As shown inthe table, Cr onbachés al pha varies across f
which has the most promptsat18,has t he hi ghest Cronbachoés al pha.
three forms are low. Potential causes of the low reliability includea s sumpt i ons of Cr onb:;
alpha, st udent s6 | ow mot i ardthe @latively short téshlemgthpconpardd tot e s t

a regular state assessment. The estimate of reliability from Cr o n b alpha & $kely an

underestimate of the reliability of the pilottest. Theus e of Cronbachoés al pha to
reliability assumes that items are intended to be of equal difficulty, but the pilot prompts were

expected to vary in difficulty due to cognitive complexity and other construct-relevant sources.

Based on the test duration data, some students went through the test quickly and may have
been rapid guessing (i.e., the minimum test duration of each form is close to 1 minute or less).
The medium test duration time was only around 207 25 minutes, which is much shorter than a
regular state assessment. Based on the Spring 2018 test duration results for the current NSCAS
Science assessment, a regular Nebraska state science assessment takes around 70 minutes or
less for students to complete (NDE, 2018, p. 109), which would allow roughly six tasks.

A longer test length generally increases the reliability of an assessment. Therefore, the
Spearman-Brown formula was used to determine whether the reliability would increase if the
pilot test was longer (i.e., closer in length to the current summative version). Using the
Spearman-Brown formula, the pilot test length was increased by three times (e.g., six tasks
instead of two and around three times the number of prompts). The results (i.e., the predicted
reliabilities) are presented in Table 5.4. The reliabilities of the current NSCAS Science
assessments are at 0.8 or above (NDE, 2018, pp. 1311 132). Based on the Spearman-Brown
results, when the new science assessment is three times longer and when students have higher
motivation during the administration, it is likely that the test will meet the reliability target of 0.8.
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Table54. Reliability Results: CronbachrlmsedAbnpghea and Predic
Spearman-Brown Formula

Predicted r based on
Cr onb aq Spearman-Brown (3x
Grade Form Alpha longer test length)
5 Form A 0.413 0.679
Form B 0.511 0.758
8 Form A 0.714 0.882
Form B 0.569 0.798

5.3. Concurrent Validity

Validity is defined as fithe degree to which evide
test scores for proposed uses. Validity is, therefore, the most fundamental consideration in

devel oping tests and evaluating testso (AERA, APA
guantifiable property but an ongoing process, beginning at initial conceptualization of the

construct, continuing throughout the entire testing process, and extending into the interpretation

and use of test sores.

Validity evidence for the pilot is presented as concurrent validity to determine how well scores
from the pilot test correspond to the scores obtained from another established and validated test
designed to assess the same domain area. Specifically, scores from the 2019 NSCAS Science
assessments were used. Concurrent validity requires that both tests are administered to the
same students within a short amount of time. The pilot test was administered during the test
window from March 4i 15, 2019, and the 2019 NSCAS Science test scores were extracted from
students who took the test between March 18 and April 5, 2019.

Concurrent validity is expressed in the form of a Pearson correlation coefficient between

studentsd scores on two t estTablewbprdsensthey al ue bet wee
correlations between the pilot test scores and s t u d dotat seafe scores from the 2019 NSCAS

Science assessment. It also presents the correlations by domain score. The correlations

between the pilot and the summative test scores are moderate, indicatingt hat studentsd pi
test scores and their summative scores are related to some extent but are not highly related as

the pilot test was designed to measure slightly different constructs.

Table 5.5. Concurrent Validity between Pilot Test Scores and 2019 NSCAS Science Scores

overall Correlation by Domain
Grade Form N Correlation | Inquiry  Physical Life Earth and Space
Form A 736 0.486 0.373 0.478 0.423 0.383
> Form B 512 0.460 0.402 0.305 0.377 0.420
Form A | 1,050 0.636 0.562 0.525 0.546 0.544
8 Form B | 1,001 0.596 0.507 0.506 0.507 0.518
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Appendix A: Task Development Evaluation Results

Appendix A: Task Development Evaluation Results

A total of 20 people responded.

Part 1: Feedback on the Meeting
Read each of the statements below and mark your level of agreement. Please bubble only one of the five

options for each statement

Strongly . Strongly
Disagree Disagree Neutral Agree Agree
Survey Question N % N % N % N % N %

Training

1. The opening session presentations
helped me understand the goals of I I I I 2 10.0 10 50.0 8 40.0
this meeting.

2. The training helpe_d_ me understand i i i i 3 15.0 13 65.0 4 20.0
the process for writing tasks.

3. My facilitator cla_nfled the meeting i i i i 1 5.0 4 20.0 15 75.0
tasks for me while we worked.

4. The training materials were useful. I I I I 1 5.0 8 40.0 11 55.0

Process

5. My group considered Nebraska's
state standards when we wrote i I I I I I I I 20 100.0
tasks.

6. My group considered how content
is taught across schools and i I I I I I 5 25.0 15 75.0
districts.

7. My group considered cognitive i i i i 4 200/| 8 400 | 8 40.0
complexity when writing tasks.

8. Having the opportunity to make
revisions while we worked i i I I I I 4 20.0 16 80.0
improved the quality of our items.

9. Participating in the session
increased my understanding of i i I I I I 2 10.0 18 90.0
Nebraskabds. st and:

Overall

10. Overall, my group valued my i i i i 1 50 | 5 250 | 14 700
opinions.

11. Communication prior to the i i 2 100| 2 100 | 10 500 | 6 30.0
meeting prepared me for the work.

12. The facilitator was prepared each i i i i i i > 10.0 18 90.0
day.

13. Thg famhtator made sure all i i i i i i 3 15.0 17 85.0
opinions were heard.

14.The meeting rooms were i i 1 5.9 1 59 | 5 204 | 10 588
comfortable and clean.

15. The meeting rooms had
appropriate materials to complete i i i i i i 4 20.0 16 80.0
the work.

16. The food service met my needs. I I I I 1 5.0 4 20.0 15 75.0
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Part 2: Information About You

Survey Question

N

%

17. On which content area panel did you work?

English Language Arts
Mathematics
Science

i
i
20

100.0

18. On which grade panel did you serve?

Grade 3 T T
Grade 4 T T
Grade 5 16 80.0
Grade 6 1 5.0
Grade 7 1 5.0
Grade 8 14 70.0
19. Have you served on a committee before?
Yes 11 57.9
No 8 42.1
20. What grade do you teach?
3rd grade 2 10.0
4th grade 1 5.0
5th grade 5 25.0
6th grade 3 15.0
7th grade 5 25.0
8th grade 6 30.0
Other grades 1 5.0
N/A 3 15.0
21. What content area do you teach?
English Language Arts 4 20.0
Mathematics 4 20.0
Science 19 95.0
N/A 1 5.0

Part 3: Your Turn to Elaborate

Appendix A: Task Development Evaluation Results

22. Share comments or additional feedback that will help us understand your perspective about the

meeting. Thank you!

Dairy free was not always honored (butter = dairy!).

| learned a lot. This is a valuable first step in preparation for the new standards.

The experience this week was painfully useful and valuable. The struggle through the process
created invaluable insight into the method of the process and the need to be thorough.

This week was an amazing learning experience for me! | would love to return for more
work/learning! Sara is amazing! Food service did not meet my needs on pasta day.

| feel as though we were experiencing the assessment process while creating. It would've been
helpful to review the process a bit more before diving into our work.

The slide shared on Friday that represented the "structure" of our work was helpful. | recommend
showing it sooner for future work. We also should have had the task format options from NWEA

1 Great experience!

1

1

1

1

1

1

sooner. Thanks!
M The food was awesome!

2019 NSCAS Science Pilot Technical Report Page 30



Appendix B: Task Review Evaluation Results

A total of 6 people responded.

Part 1: Feedback on the Meeting
Read each of the statements below and mark your level of agreement. Please bubble only one of the five

options for each statement

Appendix B: Task Review Evaluation Results

Strongly . Strongly
Disagree Disagree Neutral Agree Agree
Survey Question N % N % N % N % N %

Training

23. The opening session presentations
helped me understand the goals of I I I I I I 3 50.0 3 50.0
this meeting.

24. The training helped_ me un_derstand i i i i i i 3 50.0 3 50.0
the process for reviewing items.

25. My facilitator cla_nfled the meeting i i i i i i 5 333 4 66.7
tasks for me while we worked.

26. The training materials were useful. I i i I I I 4 66.7 2 33.3

Process

27. My group considered Nebraska's
state standards when we i I I I I I 1 16.7 5 83.3
discussed items.

28. My group considered how content
is taught across schools and i I 1 16.7 I I 3 50.0 2 33.3
districts.

29. My group considered cognitive i i i i 1 167 | 4 667 | 1 167
complexity when reviewing items.

30. Having the opportunity to make
revisions while we worked i i I I I I 4 66.7 2 33.3
improved the quality of our items.

31. Participating in the review
increased my understanding of i i I I I I 2 33.3 4 66.7
Nebraska's standards.

Overall

32. Ov_e_rall, my group valued my I I I I I I 3 50.0 3 50.0
opinions.

33. Communlcatlon prior to the i i i i 5 83.3 i i 1 16.7
meeting prepared me for the work.

34. The facilitator was prepared each i i i i i i 1 16.7 5 83.3
day.

35. Thg famhtator made sure all i i i i i i 2 333 4 66.7
opinions were heard.

36. The meeting rooms were i i i i i i > 333 4 66.7
comfortable and clean.

37. The meeting rooms had
appropriate materials to complete i i i i i i 1 16.7 5 83.3
the work.

38. The food service met my needs. 1 16.7 I I I I 1 16.7 4 66.7

2019 NSCAS Science Pilot Technical Report Page 31



Part 2: Information About You

Survey Question

N

%

39. On which content area panel did you work?

ELA T T

Mathematics T T
Science 6 100.0

40. On which grade panel did you serve?

Gr 3 item T T

Gr 4 item ) T
Gr 5item 2 33.3

Gr 6 item T T

Gr 7 item ) T
Gr 8 item 4 66.7
Bias 1 16.7

41.Have you served on a committee before?

Yes 4 66.7
No 2 33.3
42.What grade do you teach?
3rd grade T T
4th grade T T
5th grade 1 16.7
6th grade ) T
7th grade 1 16.7
8th grade 2 33.3
Other 4 66.7
43. What content area do you teach?
ELA 1 16.7
Mathematics 1 16.7
Science 6 100.0

Part 3: Your Turn to Elaborate

Appendix B: Task Review Evaluation Results

44. Share comments or additional feedback that will help us understand your perspective about the

meeting. Thank you!

1 Three stars next to question #9: Participants in the review increased my understanding of

Nebraska's standards. Two stars next to question #16: The food service met my needs.

Eggs left out likely caused food poisoning.

Dynamic presentation helped me to better understand how to write, how to evaluate, and how to
discuss with others. NCCRSS

f
f

1 Note on question #19: | worked on a committee with STARS. This information is not being
disseminated very well to classroom teachers. Maybe this needs work through ESU level.
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Contributors

Nebraska Student-Centered Assessment System General Summative assessments are
administered by the Nebraska Department of Education (NDE):

301 Centennial Mall South
Lincoln, Nebraska 68509

(402) 471-2495

The assessment contractor is NWEA. NWEA can be reached by calling Customer Service at
(855) 225-9926 or by emailing NWWEANebraska@nwea.org.

Copyright © 2019 by the Nebraska Department of Education. No part of this publication may be
reproduced, copied or distributed in any form or by any means, or stored in a database or retrieval
system, without the prior written permission of the Nebraska Department of Education.

TESTADMINISTRATION MANUAL © 2018-2019 NEBRASKA DEPARTMENT OF EDUCATION
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